Ethylene oxide and propylene oxide derived N7-alkylguanine adducts are bypassed accurately in vivo.
Adducts formed at the nucleophilic N7 position of guanine are the most abundant lesions produced by alkylating agents such as ethylene oxide (EO) and propylene oxide (PO). In order to investigate the intrinsic mutagenic potential of N7-alkylguanine adducts, we prepared single-stranded DNA probes containing a single well-defined N7-alkylguanine adduct under conditions that minimize the presence of depurinated molecules. Following introduction of these probes into Escherichia coli cells, the effect of the N7-alkylguanine adducts on the efficiency and fidelity of replication was determined. To investigate the effect on replication we monitored the relative transformation efficiency of the lesion containing constructs with respect to the control construct. The methyl adduct was found not to be toxic, while the N7-(2-hydroxyethyl)guanine (N7-heG) and N7-(2-hydroxypropyl)guanine (N7-hpG) adducts reduce the transformation efficiency to ≈70% and 40%, respectively. Within the detection limits of our assay, replication across the N7-alkylguanine adducts in vivo is essentially error-free, as no mutant colony was observed among ≈300 individual sequenced colonies (i.e., mutation frequency<0.3%).